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[57] ABSTRACT

A removable safety system for construction workers
which is mounted on an I-beam to provide a cable hand
hold to which a safety lanyard may be fastened. The
system includes a cable tensioner and shock absorber
assembly that 1s utilized to pretension the cable and
absorb shock in the event a worker fastened thereto
mnadvertently falls.

10 Claims, 7 Drawing Sheets
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1

SAFETY SYSTEM INCLUDING CABLE
TENSIONER AND SHOCK ABSORBER

BACKGROUND OF THE INVENTION

This invention relates to a safety system which uti-

lizes a cable tensioner and shock absorber that is of

special use for erecting the steel frames of buildings and
bridges and provides the worker with a safety lifeline
cable to which a safety lanyard can be fastened.

The present invention utilizes the earlier inventions
by the same inventor shown in U.S. Pat. Nos. 4,037,824
and 3,029,670 which are incorporated herein by refer-
ence.

In working in high places on job sites such as on steel

beams during the construction and maintenance of

buildings and bridges there is a danger that a worker
can fall. If some safety measures are not provided, such
falls are quite dangerous and can result in serious injury
and even death. The inventor of the present invention
has provided a safety measure as shown in his two ear-
ier patents which set forth a system that uses a safety
lifeline cable which can serve as both a hand hold as
well as a point to which one end of a safety worker’s
lanyard can be fastened. Thus if the worker inadver-
tently falls the lanyard and cable will arrest the fall.
When a fall was arrested in the previous system, a sub-
stantial shock on both the safety system and the worker
occurred. Also, the safety cable should be tensioned to
a predetermined amount in a convenient manner.

The present invention provides an improved safety
system which includes the advantages of the previous
satety line arrangement but adds a unique tensioner and
shock absorber that permits ready tensioning of the
safety lifeline cable to a predetermined amount and also
provides a shock absorber in case a worker inadver-
tently falls to lessen both the shock on the system and
the worker when the fall is arrested.

The mvention utilizes a system for personal safety for
a worker on a construction site that includes a safety
ifeline cable supported at a suitable height by safety
posts or stanchions with each of the terminal ends of the
cable suitably attached to the beams at the construction
site. The cable is attached to a special cable tensioner
and shock absorber which keeps a tension on the cable
of a predetermined amount and absorbs shock to the
safety system and to the worker in the event the worker
inadvertently falls from a beam. The worker is held to
the safety cable by a safety lanyard attached between
the worker and the lifeline cable. The safety system is
designed that a 300 pound weight can fall six feet and
the system would arrest the fall. With the system of the
present mvention, which includes the unique tensioner
and shock absorber, a test of 600 pounds falling six feet
has been passed satisfactorily.

‘The special cable tensioner and shock absorber in-
cludes an elongated housing which encloses a coil com-
pression spring. Within the spring is an elastomeric
shock absorbing member which in turn surrounds an
elongated spring compression rod. The rod extends
from one end of the compression spring where it is
capped by a square washer that rests on one end of the
spring through the compression spring and elastomeric
shock absorber and out an opening in one of the end
walls of the housing where it can be terminated in the
cable system. The other end of the housing is also termi-
nated 1n the cable system.
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When the safety cable 1s initially installed it is tight-
ened to a predetermined tension. This is brought about
by the square metal washer on one end of the compres-
sion spring, which is affixed to an end of the compres-
sion rod, pushing against the compression spring with
the other end of the compression spring being restrained
by the end wall of the housing. As tension is applied to
the cable and on an end of the compression rod, the
square plate moves within the housing until the prede-
termined tension is achieved. The square plate is pre-
vented from rotating by the shape of the plate against
the side walls of the housing. The desired tension is
indicated by the edge of the square plate, which 1s pref-
erably painted 1n a contrasting color such as yellow,
reaches an indicia on the housing that indicates the
predetermined tension has been achieved.

In the event a worker accidentally falls, a tension
force is placed on the safety cable that exceeds the
predetermined tension and this further compresses the
coll compression spring until the elastomeric shock
absorber 1s also contacted. The shock absorber which is
located within the coils of the spring begins to also
compress and absorb the shock loading and as it is com-
pressed it expands in diameter which contacts the inner
diameter of the coil compression spring to enhance the
shock absorbing resistance to the forces placed on the
safety cable. It can be seen that the shock forces placed
on the safety cable are first primarily absorbed by the
coil compression spring and then the shock absorption
1s supplemented by the elastomeric shock absorber con-
tained within the compression spring.

In addition to protecting a worker, the present inven-
tion also offers some protection to the safety system
such as when an I-beam inadvertently falls on the safety
lifeline cable.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will become more readily apparent on
reading the following descriptions including the draw-
ings.

FIG. 1 is a longitudinal cross section of the cable
tensioner and shock absorber of the present invention
prior to tensioning the safety cable;

FIG. 2 1s a side view similar to FIG. 1;

F1G. 3 1s a view similar to FIG. 2 where the coil
spring has moved to position that a predetermined ten-
sion has been placed on the safety cable;

FIG. 4 1s a view similar to FIG. 3 showing the posi-
tion of the coil spring when a shock load has been
placed thereon such as when a worker falls inadver-
tently:

FIG. 5 shows a left end of the life line safety system
mstalled on an I-beam showing one of the stanchions or
safety posts, a termination member and the cable ten-
sioner and shock absorber in position;

F1G. 6 1s a side view showing a cable safety system,
the safety cable supported by a number of stanchions
and terminated by termination members clamped to an
I-beam with the cable tensioner and shock absorber in
position; and

FIG. 7 1s a transverse cross sectional view of the
cable tensioner and shock absorber taken on Section
T—7 of FIG. 2 with the coil spring omitted.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In this description, including the accompanying
drawings, there is shown and described a preferred
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embodiment of the invention. Others skilled in the art
will understand the invention and the principles thereof
and will be able to modify the preferred embodiment
and embody the invention in a variety of forms, each as
may be suited for the conditions of a particular case.

With reference to FIG. 1, there is shown a safety
lifeline cable tensioner and shock absorber 10 having an
elongated housing 12. The housing has two sides 14 and
16 each made of a flat steel plate 3 inches by 8 inches by
4 inch thick. The housing also has a first end 18 and a
second end 20 welded at 22 and 24 respectively to the
housing sides. Each end is a short channel approxi-
mately 3 inches long having an end plate which actually
forms the end and descending legs 26 and 28 which are
likewise welded at 30 and 32 respectively to the housing
sides. This defines an interior space in the housing ap-
proximately 3 inches by 3 inches square and approxi-
mately 7% inches long. Although not seen in FIG. 1,
each end channel has two legs which partially enclose
the open sides of the elongated housing 12 between the
housing side 14 and 16.

The first end 18 has an aperture 34 to accommodate
the movement of an elongated steel rod 36 which is 2
inch in diameter. The rod has a first end 37 and a second
end 38. The first end 37 extends along with part of said
rod into said housing through the opening or aperture
34 and is terminated in a threaded portion 40 onto
which is threaded a nut 42. The second end 38 and the
adjacent portion of said rod extends through said open-
ing or aperture 34 external of said housing 12. Sur-
rounding said rod within the housing are approximately
4 to 6 neoprene washers 44 forming a stack approxi-
mately 24 inches tall and an outside diameter 48 of
approximately 12 inches. Each washer has an opening
or inside diameter 46 of approximately 13/16 inches to
permit the rod to be threaded therethrough. The wash-
ers are supported off of the inside of first end 18 by
means of a spacer 50. Each spacer is made of two flat
washers 52 of approximately the same inside and out-
side diameter of the neoprene washers. Each washer is
welded to the end of a one inch long section of £ inch
pipe 54. Surrounding the elongated rod 36 and stack of
neoprene washers 44 and spacer 50 is a steel coil com-
pression spring 56 having an outside diameter of ap-
proximately 24 inches, and an inside diameter of ap-
proximately 1 9/16 inches and a relaxed length of ap-
proximately 4 inches made of steel wire or rod having a
diameter of approximately 5/16 inches. It is to be noted
from FIG. 1 that the length of the coil spring is greater
than the length of the stacked neoprene washers and
spacer. The coil spring has an inboard end 58 and an
outboard end 60.

Surmounting the inboard end 58 of the coil spring is
a spring compression member 62 made of a 1 inch steel
plate slightly smaller than 3 inches square so that the
plate can freely slide in a longitudinal direction in the
square shaped interior of housing 12 but yet be re-
strained from rotation by the housing. The member 62
has an aperture 63 through which elongated rod 36 is
positioned. The relationship between the coil spring,
stack of neoprene washers and spacer is such that the
coll spring can be preferably compressed prior to the
neoprene washers being compressed so that the elon-
gated rod 36 can be pretensioned to a predetermined
degree. When a worker falls the system acts as a shock
absorber by the coil compression spring first compress-
ing to resist the shock and then the stack of neoprene
washers or wafers are contacted by compression mem-
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4

ber 62 which begins to compress them to further reduce
the shock and help absorb any rebound. It has been
found that the stack of washers is best located as shown
in FIG. 1 by being offset by a spacer so that the neo-
prene washers do not start to absorb the shock loading
at the first shock but rapidly come into play as the shock
loading increases. Alternatively, the stack of neoprene
washers could be increased to accommodate the height
of the spacer but it has been found in practice it is best
to utilize the height of the incompressible spacer as part
of the height.

While neoprene is found to be satisfactory for the
conditions under which the cable tensioner and shock
absorber 10 are utilized, other similar elastomeric mate-
rials either in the form of a stack of washers or a solid
molded elastomeric piece can also be utilized as would
be obvious to one skilled in the art.

As shown in FIG. 1, the diameter of the spacer and
the diameter of the compression spring are both larger
than the opening 34 so the inside wall of the first end 18
of the housing serves to support one end of the shock
absorbing and tensioning arrangement afforded by the
coll spring and elastomeric shock absorbers.

A first attachment member 64 for attaching said ten-
sioner and shock absorber assembly 10 into a safety
cable system is welded at 66 to opposite sides of the
second end 38 of rod 36. The attachment member 64
consists of two 3 inch thick steel flat plates 68 13 inch
wide by 3% inch long each of which has near its outer
end an aperture or opening 70 to accommodate a
through bolt. As is seen from FIG. 1, the ends of the flat
plate 68 adjacent to the exterior side of first end 18 are
larger than the aperture 34 and would prevent the rod
36 from being withdrawn into the housing further than
the point to which the flat plates 68 are attached to the
rod. As shown in FIG. 1, the coil spring is in a relaxed
state and the rod is slightly loose and protruding.

The second attachment member 72 consisting of two
§ inch thick steel plates 23 inch long by 2 inch wide steel
plates spaced % inch apart are welded at 76 to the outer
end of the second end 20. Near the outer end of the two
stecl plates 74 are located openings or apertures 78 for
the accommodation of a through bolt.

With reference to FIG. 2, which is an external view
of the cross sectional view of FIG. 1, there is shown
two containment and indicia rods 80 which were omit-
ted from the view of FIG. 1. Only one of the rods can
be seen in FIG. 2 since the second rod is on the opposite
side of the housing and its view is concealed by the first
rod. Each end of the containment and indicia rods 80
are welded at 82 to the adjacent channel leg 26. The
rods serve to partially cage the open side of the housing
and also furnish an indicia 84 for showing the predeter-
mined tension point to which the cable assembly should
be adjusted. In the preferred embodiment, the cable
tenstoner and shock absorber assembly 10 are painted
red except for the spring compression member 62 and
the indicia 84. The compression member and indicia are
painted in a contrasting color which preferably is yel-
low.

With reference to FIG. 3, the cable tensioner and
shock absorber is shown with the compression spring
compressed to the point of predetermined tension to be
placed on the safety lifeline cable which is by way of
example approximately 200 pounds. This is shown by
the indicia 84 lining up with the spring compression
member 62. The pretensioning is brought about by ex-
ternal tension being placed between the first attachment
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member 64 and second attachment member 72 which
pulls the elongated rod 36 to the right. This causes the
compression spring 56 to begin to compress.

FIG. 4 1s similar to FIG. 3 except the tensioner and
shock absorber 10 have been placed under tension loads
such as would be encountered with light shock loading
such as 1f a light weight worker fell and a safety lifeline
cable arrested his or her fall. The spring compression
member 62 has continued to compress the compression
spring 36 which partially absorbs the shock loading
with the remaining part of the shock loading being
absorbed by the stack of neoprene washers 44 which are
likewise being compressed. As seen in FIG. 4, the com-
pression member 62 has moved well past the indicia 84.
If a heavier shock loading is encountered, the compres-
sion spring 56 and elastomeric member 44 will contfinue
to compress until all the coils of the spring contact one
another. Since the elastomeric member 44 has an out-
side diameter approximately the same as the inside di-
ameter of the spring, it expands into contact with the
spring creating additional resistance which 1s believed
to be helpful in absorbing the shock loading. The elasto-
meric member is made of solid neoprene or similar
materials and is therefore incompressible although it is
free to change and return to shape which is a character-
istic of elastomeric and rubber-like materials.

With reference to FIG. 5, there is shown a portion of
a typical installation using the present invention. In this
case the construction beam is an I beam 86 to which 1s
attached a stanchion support clamping assembly 88 and
a termination clamping assembly 90. The termination
clamping assembly 1s a moving or sliding force mulii-
plier assembly and it, along with the stanchion support
clamping assembly, are fully shown in the inventor’s
prior U.S. Pat. No. 5,029,670. Both assemblies help to
form a part of a safety cable system.

The cable tensioner and shock absorber assembly 10
may be attached in any suitable place in the safety cable
system but preferably the second attachment member
72 1s through bolted through openings 78 to the opening
in the top of the pivoting upright lever or link 92. The
through bolt 1s not shown in the figure for purposes of
clarity. The safety lifeline cable 94 is attached to the
first attachment member 64 through a turn buckle as-
sembly 96 and a short piece of safety lifeline cable 98.
One end of the cable 98 1s fastened to a through bolt
(not shown) passing through openings 70. The ends of
the safety lifeline cable 94 and short piece of safety
lifeline cable 98 are shown as 1oops in schematic fashion
but normally they are fastened by passing the cable
through a ring or around a bolt and doubling it back and
fastening on itself with suitable hardware well known in
the trade.

The turn buckle assembly 96 is a standard turn buckle
having a turn buckie body 100 which each of the ends
being threaded to receive two eye bolts 102. Each of the
eye bolts contain a ring or eye and a threaded portion
which 1s received into the turn buckle body. As well
known, one of the threaded arrangements i1s a right
hand thread and the other a left hand thread so that as
the turn buckle body is rotated while the two eye bolts
are maintamned from rotating the two eye bolts are ei-
ther drawn closer together or are permitted to separate
further apart.

When the safety cable system i1s assembled on the
I-beam as shown in FIG. 5 the safety hifeline cable 94 1s
passed through a ring 101 at the top of the stanchion
support clamping assembly 88. The ring 1s shown sche-
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6

matically in the figure but is 1n the form of a pair of
arcuate horns which overlap to form a ring shape as
shown 1n U.S. Pat. No. 5,029,670. Once assembled, the
turn buckle body 100 is rotated to draw tension on the
system which causes the coill compression spring 56 to
compress placing a pretension on the safety lifeline
cable. The turn buckle 1s rotated until this tension is of
a desired level which normally 1s approximately 200 Ibs.
of tension.

An alternative arrangement to that shown in FIG. §1s
to have one of the eye bolts 102 that 1s to be attached to
the cable and shock absorber assembly 10 to be replaced
with a threaded rod that is used in place of the elon-
gated rod 36 and first attachment member 64. The rod
would in effect be an integral first attachment member
and elongated rod. It would extend directly through
opening 34 of first end 18 all the way through to spring
compression member 62 and either be attached in non-
rotation fashion thereto or else extend through opening
63 in spring compression member 62. If 1t does extend
through the opening 63 it still must be prevented from
rotating relative to compression member 62. This is
preferable accomplished by welding the nut 42 to the
compression member 62 and placing a pin through the
nut and end of the rod. Also a nut that 1s larger than the
opening 34 would be placed on the elongated rod just
outside of the first end 18. This nut would be pinned by
a through pin between the nut and elongated rod and
would act as a stop to prevent the rod from being drawn
too deeply into the elongated housing 12.

If the turn buckle 1s not integrated with the cable
tension and shock absorber assembly 10 in a manner
similar to that just mentioned, it is not necessary that the
first end of the elongated rod be precluded from rota-
tions with respect to the compression member 62. As
shown 1 FIG. 1, such rotation is not forbidden. How-
ever, 1t 1S important that the nut 42 be affixed to the
threaded portion 40 of the elongated rod in a manner
that 1t will not readily rotate off the rod. This can be
accomplished either by a through pin or preferably by a
standard nut of the self-locking type.

With reference FIG. 6, there i1s shown a complete
safety cable system in a typical installation. The safety
lifeline cable 94 is passed through the rings 101 at the
top of 4 stanchion support clamping assemblies 88
which are clamped to the I-beam 86. Each end of the
safety lifeline cable 94 and its system are terminated at a
termination clamping assembly 90. Located in the sys-
tem 1s the tensioner and shock absorber assembly 10
including turn buckle assembiy 96 for pretensioning the
life line and absorbing shocks in case a worker has an
accidental fall or a piece of construction material falls
against the life line.

Depicted 1in FIG. 6 is a weight 104 representing a
worker fastened to the support life line cable by a lan-
yard 106. Although a short lanyard i1s shown in FIG. 6,
it would normally be in the order of 6 feet long. The
system should withstand the free fall of a 300 Ib. weight
attached to a 6’ lanyard. The system shown readily does
this and in fact has been tested with a 600 Ib. weight
falling 6" and passed in a satisfactory manner.

With reference to FIG. 7, there is shown a cross
sectional view taken on section 7—7 of FIG. 2 with coil
spring 56 omitted for purposes of clarity. FIG. 7 shows
spring compression member 62 with opening or aper-
ture 63 contained in an elongated housing 12. There 1s
sufficient clearance 108 on the four sides of member 62
to permit it to move 1n a longitudinal direction within
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the housing but the square shape within the housing
prevents 1t from being rotated in any substantial amount
relative thereto. Also shown in FIG. 7 are housing sides
14 and 16, channel legs 26 and the two containment and
indicia rods 80. A cross section of elongated rod 36 is
shown passing through opening 63.

It will apparent from the foregoing description, the
accompanying drawings and the appended claims that
various modifications in the illustrative embodiment
may be made within the scope and spirit of the inven-
tion.

What is claimed is:

1. A safety life line cable tensioner and shock ab-
sorber assembly for attaching to a safety life line cable
system used with a construction beam such as an I-beam
comprising:

an elongated housing having a first and second end

with said first end having an opening therein;

an elongated rod having a first end and a portion of

10

15

sald rod extending into said housing through said 20

opening at one end of said housing and having a
second end and a portion of said rod extending
external of said housing;

an open coill compression spring having an inboard
end and an outboard end located in said housing
and surrounding at least part of said portion of said
rod which extends 1nto said housing;

a spring compression member affixed near said first
end of said elongated rod for pushing said inboard
end of said compression spring;

a first attachment member located at said second and
external end of said rod for attaching said tensioner
and shock absorber assembly into a safety cable
system;

a second attachment member located at said second
end of said housing for attaching said tensioner and
shock absorber assembly into a safety cable system;
and

an elastomeric shock absorbing member located en-
tirely inside said compression spring and has an
outside diameter of substantially the same as the
inside diameter of said compression spring
whereby said tensioner and shock absorber may be
used In a safety system to place a lifeline cable

25

30

35

under a desired normal tension and absorb shock 45

loading when a worker’s fall is restrained by a
lifeline with said elastomeric shock absorbing
member expanding in diameter and engaging the
inside diameter of said compression spring.

2. The cable tensioner and shock absorber assembly

of claim 1 wherein:

an opening 1s provided in the side of said of elongated
housing through which the said spring compres-
sion member is visible and indicia is provided at
said opening to indicate when said spring compres-
sion member has moved to a point that a predeter-
mined tension has been placed on a life line in the
safety hifeline cable system.

3. The cable tensioner and shock absorber assembly

of claim 1 wherein:

sald elongated housing includes two housing sides
located opposite from one another and two con-
tainment and indicia rods run in a longitudinal
direction opposite to one another between said two
housing sides with an indicia placed on said con-
tainment and indicia rods whereby said spring
compression member is visible and indicate when a
predetermined tension has been placed on said
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compression spring by said compression member
being aligned with said indicia.

4. The cable tensioner and shock absorber assembly

of claim 1 wherein: |

said elastomeric shock absorbing member consists of
a stack of solid elastomeric washers each having an
outside diameter substantially the same as the in-
side diameter of said compression spring.

5. The cable tensioner and shock absorber assembly

of claim 4 wherein:

the height of said stacked elastomeric washers is
shorter than the relaxed height of said coil com-
pression spring.

6. The cable tensioner and shock absorber assembly

of claim 4 wherein:

sald stacked elastomeric washers rest on a rigid
spacer.

7. The cable tensioner and shock absorber assembly

of claim 6 wherein:

the combined height of said stacked elastomeric
washers and said spacer is shorter than the relaxed
height of said coil spring.

8. A safety system providing safety to construction

workers comprising:

at least two stanchion support assemblies for remove-
ably clamping to the flange of a construction beam;

a safety line cable system running between said stan-
chion support assemblies having a first terminal
end and a second terminal end;

two safety cable termination assemblies for attaching
said first terminal end and said second terminal end
to the flange of a construction beam by removeably
clamping said termination assemblies thereto;

a safety life Iine cable tensioner and shock absorber
assembly attached to said safety line cable in said
safety cable system;

sald cable tensioner and shock absorber assembly
including:

an elongated housing having a first and second end
with said first end having an opening therein;

an elongated rod having a first end and a portion of
said rod extending into said housing through said
opening at one end of said housing and having a
second end and a portion of said rod extending
external of said housing;

an open coil compression spring having an inboard
end and an outboard end located in said housing
and surrounding at least part of said portion of said
rod which extends into said housing;

a spring compression member affixed near said first
end of said elongated rod for pushing said inboard
end of saild compression spring;

a first attachment member located at said second and
external end of said rod for attaching said tensioner
and shock absorber assembly into said safety line
cable system:;

a second attachment member located entirely at said
second end of said housing for attaching said ten-
sioner and shock absorber assembly into said safety
line cable system; and

an elastomeric shock absorbing member located in-
side said compression spring and has an outside
diameter of substantially the same as the inside
diameter of said compressions spring whereby said
tensioner and shock absorber may be used in a
safety system to place a lifeline cable under a de-
sired normal tension and absorb shock loading
when a worker’s fall is restrained by a lifeline with
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said elastomeric shock absorbing member expand-
ing in diameter and engaging the inside diameter of
said compression spring.

9. The safety system of claim 8 which further in-

cludes:

a tension adjustment arrangement for pretensioning
said safety line cable by placing a predetermined
compression on sakl compression spring.

10. A method for providing a safety system for con-

struction workers comprising the following steps:

providing a construction beam such as an I-Beam;

mounting at least two stanchion support assemblies
by removeably clamping said stanchion support
assemblies 10 said construction beam;

mounting safety cable termination assemblies by
removeably clamping a said cable termination as-
semblies to said construction beam:;

attaching to one of said safety cable termination as-
semblies a cable tensioner and shock absorber as-
sembly which includes:

an elongated housing having a first and second end
with said first end having an opening therein;

an elongated rod having a first end and a portion of
said rod extending into said housing through said
opening at one end of said housing and having a
second end and a portion of said rod extending
external of said housing;

an open coil compression spring having an inboard
end and an outboard end located in said housing
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and surrounding at least part of said portion of said
rod which extends into said housing;

a spring compression member affixed near said first
end of said elongated rod for pushing said inboard
end of said compression spring;

a first attachment member located at said second and
external end of said rod for attaching said tensioner
and shock absorber assembly to either said safety
cable termination assembly or a safety cable;

a second attachment member located at said second
end of said housing for attaching said tensioner and
shock absorber assembly to either said safety cable
termination assembly or a safety cable; and

an elastomeric shock absorbing member located en-
tirely 1nside said compression spring and has an
outside diameter of substantially the same as the
inside diameter of said compression spring;

positioning a safety cable between said attachment at
one safety cable termination assembly, the stan-
chion support assemblies one of said attachment
members of said cable tensioner and shock ab-
sorber assembly:

and applying tension to the safety cable until the
spring compression member 1s compressed suffi-
ciently to pretension the safety cable to a predeter-
mined desired amount, whereby said elastomeric
shock absorbing member expands in diameter,
when absorbing shock loading, to engage the inside

diameter of said compression spring.
X * % * -
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